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(6?) Abstract: 

PROBLEM TO BE SOLVED: To provides a direct 
methanol f uel cell usable as a power source of portable 
electronic device 

SOLUTION: The direct methanol fuel call comprises 
a fuel cell 1 with a fuel electrode layer 12 v an elec- 
trolyte layer 13, and an air electrode layer 14 formed in 
this sequence on the outer surface of a current collec- 
tor 11 with the shape of cylinder or pipe with bottom, 
a fuel container 2 filled with liquid fuel 21, and a fuel 
supplying pipe 3 supplyingthB liquid fuel 21 in the fuel 
container 2 to the inner space of the current collector 
11 with the shape of cylinder or pipe with bottom, and 
the liqu id fuel 21 is tided fa the fuel container by pres- 



(71) Applicant: YUASACORP 

Inventor: NAKAMUHA SATORU 
OKU YAM A FTYOICHI 
MOTOI MAS AS HI 

aurlzed inert ga&. 
COPYRIGHT: (C)2001JPO 




http:/ywww.de!phion.com/cgi-bin/vlewpat.cmd/jP21313047A2 



Page 1 of 2 



JAPANESE 1 1 JP.2001 -3 1 3047,A ] 



CLAIMS DETAILED DESCRIPTION 
TECHNICAL FIELD PRIOR ART EFFECT OF 
THE INVENTION TECHNICAL PROBLEM 
MEANS EX AM PI F. DESCRIPTION OF 
DRAWINGS DRAWINGS 



[Translation done.) 



Drawing selection 
pRepresentative™drawing |§§§ 




[Translation done.] 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation . 

1 This document has been translated by computer. So the translation may not refilct the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A direct methanol fuel ceil comprising: 

A fuel cell cell which formed a fuel electrode layer in an outside surface of a charge collector 
of tubed or the shape of a tube with bottom, formed an electrolyte layer in an outside 
surface of this fuel electrode layer, and formed an air electrode layer in an outside surface of 
this electrolyte layer. 

A fuel container in which it 0ed up with fuel liquid containing methanol. 

A fuel feeding pipe for supplying fuel liquid of said fuel container to inner space of a tubed 

charge collector of said fuel cell cell 

[Claim 2]A direct methanol fuel cell, wherein interconnector is provided in a fuel electrode 
layer which a part of electrolyte layer and air electrode layer were excised, and exposed a fuel 
cell cell by this in the direct methanol fuel cell according to claim 1 . 

[Claim 3]A direct methanol fuel cell, wherein a charge collector consists of a porosity carbon 
tube in the direct methanol fuel cell according to claim 1 or 2. 

[Claim 4]A direct methanol fuel cell while fuel liquid is g)ed up with the bottom of application 
of pressure of inactive gas in a fuel container in a direct methanol fuel cell of claim 1 -3 given 
in any 1 paragraph, wherein a fuel feeding pipe and a fuel container are connected via a 
pressure regulation means. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a direct methanol fuel cell, and if it says in 
more detail, it relates to a direct methanol fuel cell suitable for being used as a power supply 
of portable electronic devices, such as a cellular phone and a notebook sized personal 
computer. 
[0002] 

[Description of the Prior Art]The fuel cell cell by which the fuel electrode layer, the electrolyte 
layer, and the air electrode layer were laminated as for the fuel cell, It consists of fuel supply 
parts for supplying the fuel as a reducing agent to a fuel electrode layer, and an air supply 
part for supplying the air as an oxidizer to an air electrode layer, It is the ceil which produces 
electrochemical reaction within a fuel cell cell, and obtained electric power outside by fuel, 
such as hydrogen and natural gas, and oxygen in the air. 

Development is furthered as an object for power generating plants with a large-scale thing of 
various forms. 

[0003] By the rise of consciousness to recent years, an environmental problem, or energy 
saving. Using the fuel cell as a clean energy source for uses other than the large-scale power 
generating plant mentioned above is examined, The direct methanol fuel cell which can be 
generated only by carrying out direct supply of methanol which was indicated by the thing, 
JR5-258760A and JP,5-307970,A of the portable type which was indicated by JP.9-9231 8,A, 
and the liquid fuel containing water has attracted attention. 
[0004] 

[Problem (s) to be Solved by the Invention] However, the thing of a portable form indicated by 
above-mentioned JR9-9231 8,A, It is a thing of the scale provided with the stowage for 
storing a hydrogen cylinder stowage, a fuel cell body, etc. for storing the hydrogen cylinder 
®ed up with the hydrogen which carries out fuel, It is difflHilt to apply to the power supply of 



portable electronic devices, such as a cellular phone and a notebook sized personal 
computer, The direct methanol fuel cell indicated by above-mentioned JR5-258760.A and 
J P, 5-307970, A, Since the cell itself was large and the auxiliary functions, such as fuel and an 
air supply mechanism, were complicated, there was a problem that it was diffl&lt to use for 
the power supply of the portable electronic device mentioned above, as it was. 
[0005] 

[Means for Solving the Problem] In order to solve an aforementioned problem, the direct 
methanol fuel cell according to claim 1 , A fuel cell cell which formed a fuel electrode layer in 
an outside surface of a charge collector of tubed or the shape of a tube with bottom, formed 
an electrolyte layer in an outside surface of this fuel electrode layer, and formed an air 
electrode layer in an outside surface of this electrolyte layer, It can be characterized by 
consisting of a fuel container in which it filed up with fuel liquid containing methanol, and a 
fuel feeding pipe for supplying fuel liquid of said fuel container to inner space of a tubed 
charge collector of said fuel cell cell, and, thereby, a cell suitable for a power supply of a 
portable electronic device can be obtained. 

[0006] In the direct methanol fuel cell according to claim 1, the invention according to claim 2 
a fuel cell cell, A part of electrolyte layer and air electrode layer can be excised, it can be 
characterized by providing interconnector in a fuel electrode layer exposed by this, and, 
thereby, a fuel electrode layer and an air electrode layer of a fuel cell cell can be connected 
to an externa! circuit in a simple form. [0007]ln the direct methanol fuel ceil according to 
claim 1 or 2, the invention according to claim 3 can be characterized by a charge collector 
consisting of a porosity carbon tube, and, thereby, can obtain a cell excellent in conductivity 
and electrochemical stability. 

[0008]ln a direct methanol fuel cell of claim 1-3 given in any 1 paragraph, while being Sled up 
with the bottom of application of pressure of inactive gas in a fuel container, the invention 
according to claim 4 fuel liquid, It is characterized by connecting a fuel feeding pipe and a 
fuel container via a pressure regulation means, and by this, Since fuel liquid can be supplied 
to a fuel electrode layer from inner space of a charge collector of tubed [ of a fuel cell cell ], 
or the shape of a tube with bottom only by adjusting a pressure in a fuel container with a 
pressure regulation means, a direct methanol fuel cell which does not need a complicated 
auxiliary function mentioned above can be obtained. [0009] 

[Embodiment of the Invention] Hereafter, this invention is explained based on an embodiment. 
[001 Ol Drawina 1 is the perspective view and sectional view of a direct methanol fuel cell 
concerning an embodiment of the invention. 

[001 l]The feature of the direct methanol fuel cell concerning the embodiment of drawing 1 . 
The tubed charge collector 1 1 and the fuel electrode layer 1 2 formed in the outside surface 
of this charge collector 1 1 , The fuel cell cell 1 which consists of the electrolyte layer 1 3 
formed in the outside surface of this fuel electrode layer 1 2, and the air electrode layer 1 4 
formed in the outside surface of this electrolyte layer 1 3, It is that the fuel container 2 in 



which it S)ed up with the fuel liquid 21 which consists of methanol and water is connected by 
the fuel feeding pipe 3, and said fuel liquid 21 enabled it to supply the surface of the fuel 
electrode layer 1 2. 

[001 2]And the pressure regulation means 4 is formed in said fuel feeding pipe 3, and it 
enables it to supply the fuel liquid 21 to the surface of the fuel electrode layer 12 via this 
pressure regulation means 4. 

[001 3]As the charge collector 1 1 of said fuel cell cell 1 , a porosity carbon tube is good, What 
applied to the surface of said charge collector 1 1 the slurry which distributed the platinum- 
ruthenium catalyst in Nafifcn solution as the fuel electrode layer 1 2, and was dried is good, 
The ion-exchange membrane of proton conductivity like said Na®>n electrolyte as the 
electrolyte layer 1 3 or hydroxide ion conductivity is good, What applied to the surface of said 
electrolyte layer 1 3 the slurry which distributed the end of carbon powder platinum was 
supported as the air electrode layer 14 in said Naf§>n solution, and was dried is good. 
[0014]The thing excellent in endurance made from stainless steel of the construction 
material of said fuel container 2 and the fuel feeding pipe 3 is good, and what is necessary is 
just to de&e the outside dimension with the quantity of the fuel liquid 21 which should be 
supplied to the fuel cell cell 1 , i.e., the capacity of the fuel cell cell 1 made proSably like. 
[001 5] If the porosity carbon tube as said charge collector 1 1 makes the diameter small and a 
large number are stored in a container, it can make the power density of the fuel cell cell 1 
increase. The shape may be a tube-with-bottom-like thing. 

[001 6]As illustrated as said pressure regulation means 4, when filing up the fuel liquid 21 
which consists of methanol and water with the bottom of the application of pressure of 
inactive gas, such as nitrogen, argon, and helium, in the fuel container 2, The inactive defects 
of gas accumulation 22 are formed in this fuel container 2, and the valve 31 is formed in the 
fuel feeding pipe 3 near said fuel container 2, . [ whether optimum dose of fuel liquid 21 is 
sent out to the fuel cell cell 1 by adjusting this valve 31 , and ] The fuel feeding pipe 3 by the 
side of the fuel cell cell 1 and the fuel feeding pipe 3 by the side of the fuel container 2 have 
composition connected by the connector 32, Although a pressure regulation function is given 
to this connector 32 and optimum dose of fuel liquid 21 should just be sent out to the fuel 
cell cell 1 , both the valve 31 and the connector 32 may be formed. 
[001 71 Drawing 2 is the perspective view and sectional view of a direct methanol fuel cell 
concerning other embodiments of this invention. 

[001 8]The feature of the direct methanol fuel cell concerning the embodiment of drawing 2 . 
A part of electrolyte layer 1 3 and air electrode layer 14 are excised to the embodiment of 
drawing 1 , It is that the interconnector 1 5 is formed in the fuel electrode layer 1 2 exposed by 
this, and the fuel electrode layer 1 2 and the air electrode layer 14 can be connected to an 
external circuit in a simple form, and the composition of those other than this is the same as 
the thing of drawing 1 . 
[001 9] 



[Example]There are the following examples to each above-mentioned embodiment That is, 
the example of drawing 3 changes the composition of the fuel container 2 and the pressure 
regulation means 4 formed in this to the embodiment of drawing 1 . 

[0020] Namely, the pressure regulation means 4 shown in drawing 3 f orms the inactive gas 
room 23 of bellows shape in the fuel container 2, Optimum dose of fuel liquid 21 was sent 
out to the fuel cell cell 1 by adjusting either [ at least ] the valve 31 or the connector 32 in 
the pressure in this inactive gas room 23. 

[0021 ]lt cannot be overemphasized that the example of drawing 3 is the same to the 

embodiment of drawing 2 even if to the embodiment of drawing 1 although. 

[0022]The example of drawing 4 changes further the composition of the fuel container 2 and 

the pressure regulation means 4 formed in this to the embodiment of drawing 1 . 

[0023]Namely, although the point that the inactive defects of gas accumulation 22 are made 

to be formed in the fuel container 2 is the same as the thing of drawing 1 or drawing 2 , the 

pressure regulation means 4 shown in drawing 4 , The pressurizing valve 24 of a manual type 

is formed in the fuel container 2, and optimum dose of fuel liquid 21 was sent out to the fuel 

cell cell 1 in the pressure in said inactive defects of gas accumulation 22 by adjusting either [ 

at least ] said pressurizing valve 24, the valve 31 or the connector 32. 

[0024] It cannot be overemphasized that the example of drawing 4 is the same to the 

embodiment of drawing 2 even if to the embodiment of drawing 1 although. 

[0025] 

[E&ct of the lnvention]As described above, the direct methanol fuel cell of this invention, A 
fuel cell cell to the outside surface of the charge collector of tubed or the shape of a tube 
with bottom A fuel electrode layer, While forming an electrolyte layer and an air electrode 
layer and supplying fuel liquid to the inner space of the charge collector of tubed [ the ] or 
the shape of a tube with bottom via a fuel feeding pipe from a fuel container, Since said fuel 
liquid is Sled up with the bottom of the application of pressure of inactive gas in a fuel 
container, it can have simple composition which does not need a complicated auxiliary 
function, can be used also for the power supply of a portable electronic device, and can 
contribute to expansion of the use of a direct methanol fuel cell. 
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TECHNICAL FIELD 

[Field of the lnvention]This invention relates to a direct methanol fuel cell, and if it says in 
more detail, it relates to a direct methanol fuel cell suitable for being used as a power supply 
of portable electronic devices, such as a cellular phone and a notebook sized personal 
computer. 
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PRIOR ART 



[Description of the Prior Art]The fuel cell cell by which the fuel electrode layer, the electrolyte 
layer, and the air electrode layer were laminated as for the fuel cell, It consists of fuel supply 
parts for supplying the fuel as a reducing agent to a fuel electrode layer, and an air supply 
part for supplying the air as an oxidizer to an air electrode layer, It is the cell which produces 
electrochemical reaction within a fuel cell cell, and obtained electric power outside by fuel, 
such as hydrogen and natural gas, and oxygen in the air. 

Development is furthered as an object for power generating plants with a large-scale thing of 
various forms. 

[0003]By the rise of consciousness to recent years, an environmental problem, or energy 
saving. Using the fuel cell as a clean energy source for uses other than the large-scale power 
generating plant mentioned above is examined, The direct methanol fuel cell which can be 
generated only by carrying out direct supply of methanol which was indicated by the thing, 
JR5-258760A and JR5-307970.A of the portable type which was indicated by JR9-9231 8,A, 
and the liquid fuel containing water has attracted attention. 
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EFFECT OF THE INVENTION 

[Effect of the lnvention]As described above, the direct methanol fuel cell of this invention, A 
fuel cell cell to the outside surface of the charge collector of tubed or the shape of a tube 
with bottom A fuel electrode layer, While forming an electrolyte layer and an air electrode 
layer and supplying fuel liquid to the inner space of the charge collector of tubed [ the ] or 
the shape of a tube with bottom via a fuel feeding pipe from a fuel container, Since said fuel 
liquid is Sled up with the bottom of the application of pressure of inactive gas in a fuel 
container, it can have simple composition which does not need a complicated auxiliary 
function, can be used also for the power supply of a portable electronic device, and can 
contribute to expansion of the use of a direct methanol fuel cell. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, the thing of a portable form indicated by 
above-mentioned JR9-9231 8,A, It is a thing of the scale provided with the stowage for 
storing a hydrogen cylinder stowage, a fuel cell body, etc. for storing the hydrogen cylinder 
Hied up with the hydrogen which carries out fuel, It is dif@g|]lt to apply to the power supply of 
portable electronic devices, such as a cellular phone and a notebook sized personal 
computer, The direct methanol fuel ceil indicated by above-mentioned JR5-258760,A and 
JR5-307970A Since the cell itself was large and the auxiliary functions, such as fuel and an 
air supply mechanism, were complicated, there was a problem that it was difSHilt to use for 
the power supply of the portable electronic device mentioned above, as it was. 
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MEANS 



[Means for Solving the Problem] In order to solve an aforementioned problem, the direct 
methanol fuel cell according to claim 1 , A fuel cell cell which formed a fuel electrode layer in 
an outside surface of a charge collector of tubed or the shape of a tube with bottom, formed 
an electrolyte layer in an outside surface of this fuel electrode layer, and formed an air 
electrode layer in an outside surface of this electrolyte layer, It can be characterized by 
consisting of a fuel container in which it fDed up with fuel liquid containing methanol, and a 
fuel feeding pipe for supplying fuel liquid of said fuel container to inner space of a tubed 
charge collector of said fuel cell cell, and, thereby, a cell suitable for a power supply of a 
portable electronic device can be obtained. 

[0006]ln the direct methanol fuel cell according to claim 1 , the invention according to claim 2 
a fuel cell cell, A part of electrolyte layer and air electrode layer can be excised, it can be 
characterized by providing interconnector in a fuel electrode layer exposed by this, and, 
thereby, a fuel electrode layer and an air electrode layer of a fuel cell cell can be connected 
to an external circuit in a simple form. [0007]ln the direct methanol fuel cell according to 
claim 1 or 2, the invention according to claim 3 can be characterized by a charge collector 
consisting of a porosity carbon tube, and, thereby, can obtain a cell excellent in conductivity 
and electrochemical stability. 

[0008]ln a direct methanol fuel cell of claim 1-3 given in any 1 paragraph, while being f§)ed up 
with the bottom of application of pressure of inactive gas in a fuel container, the invention 
according to claim 4 fuel liquid, It is characterized by connecting a fuel feeding pipe and a 
fuel container via a pressure regulation means, and by this, Since fuel liquid can be supplied 
to a fuel electrode layer from inner space of a charge collector of tubed [ of a fuel cell cell ], 
or the shape of a tube with bottom only by adjusting a pressure in a fuel container with a 
pressure regulation means, a direct methanol fuel cell which does not need a complicated 
auxiliary function mentioned above can be obtained. [0009] 

[Embodiment of the Invention] Hereafter, this invention is explained based on an embodiment. 
[0010] Drawing 1 is the perspective view and sectional view of a direct methanol fuel cell 



concerning an embodiment of the invention. 

[001 l]The feature of the direct methanol fuel cell concerning the embodiment of drawing 1 , 
The tubed charge collector 1 1 and the fuel electrode layer 1 2 formed in the outside surface 
of this charge collector 1 1 , The fuel cell cell 1 which consists of the electrolyte layer 1 3 
formed in the outside surface of this fuel electrode layer 1 2, and the air electrode layer 1 4 
formed in the outside surface of this electrolyte layer 1 3, It is that the fuel container 2 in 
which it fOed up with the fuel liquid 21 which consists of methanol and water is connected by 
the fuel feeding pipe 3, and said fuel liquid 21 enabled it to supply the surface of the fuel 
electrode layer 1 2. 

[001 2]And the pressure regulation means 4 is formed in said fuel feeding pipe 3, and it 
enables it to supply the fuel liquid 21 to the surface of the fuel electrode layer 1 2 via this 
pressure regulation means 4. 

[001 3] As the charge collector 1 1 of said fuel cell cell 1 , a porosity carbon tube is good, What 
applied to the surface of said charge collector 1 1 the slurry which distributed the platinum- 
ruthenium catalyst in Na®>n solution as the fuel electrode layer 1 2, and was dried is good, 
The ion-exchange membrane of proton conductivity like said Na&>n electrolyte as the 
electrolyte iayer 1 3 or hydroxide ion conductivity is good, What applied to the surface of said 
electrolyte layer 1 3 the slurry which distributed the end of carbon powder platinum was 
supported as the air electrode layer 1 4 in said Naf|>n solution, and was dried is good. 
[001 4]The thing excellent in endurance made from stainless steel of the construction 
materia! of said fuel container 2 and the fuel feeding pipe 3 is good, and what is necessary is 
just to de&e the outside dimension with the quantity of the fuel liquid 21 which should be 
supplied to the fuel cell cell 1 , i.e., the capacity of the fuel cell cell 1 made progably like. 
[001 5]lf the porosity carbon tube as said charge collector 1 1 makes the diameter small and a 
large number are stored in a container, it can make the power density of the fuel cell cell 1 
increase. The shape may be a tube-with-bottom-like thing. 

[0016]As illustrated as said pressure regulation means 4, when Sing up the fuel liquid 21 
which consists of methanol and water with the bottom of the application of pressure of 
inactive gas, such as nitrogen, argon, and helium, in the fuel container 2, The inactive defects 
of gas accumulation 22 are formed in this fuel container 2, and the valve 31- is formed in the 
fuel feeding pipe 3 near said fuel container 2, . [ whether optimum dose of fuel liquid 21 is 
sent out to the fuel cell cell 1 by adjusting this valve 31 , and ] The fuel feeding pipe 3 by the 
side of the fuel cell cell 1 and the fuel feeding pipe 3 by the side of the fuel container 2 have 
composition connected by the connector 32, Although a pressure regulation function is given 
to this connector 32 and optimum dose of fuel liquid 21 should just be sent out to the fuel 
cell cell 1 , both the valve 31 and the connector 32 may be formed. 
[001 71 Drawinq 2 is the perspective view and sectional view of a direct methanol fuel cell 
concerning other embodiments of this invention. 

[001 8]The feature of the direct methanol fuel cell concerning the embodiment of drawing 2 , 



A part of electrolyte layer 1 3 and air electrode layer 1 4 are excised to the embodiment of 
drawing 1 , It is that the interconnects 1 5 is formed in the fuel electrode layer 1 2 exposed by 
this, and the fuel electrode layer 1 2 and the air electrode layer 14 can be connected to an 
external circuit in a simple form, and the composition of those other than this is the same as 
the thing of drawing 1 . 
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EXAMPLE 



[Example]There are the following examples to each above-mentioned embodiment. That is, 
the example of drawing 3 changes the composition of the fuel container 2 and the pressure 
regulation means 4 formed in this to the embodiment of drawing 1 . 

[0020] Namely, the pressure regulation means 4 shown in drawing 3 forms the inactive gas 
room 23 of bellows shape in the fuel container 2, Optimum dose of fuel liquid 21 was sent 
out to the fuel cell cell 1 by adjusting either [ at least ] the valve 31 or the connector 32 in 
the pressure in this inactive gas room 23. 

[0021 ]lt cannot be overemphasized that the example of drawing 3 is the same to the 

embodiment of drawing 2 even if to the embodiment of drawing 1 although! 

[0022]The example of drawing 4 changes further the composition of the fuel container 2 and 

the pressure regulation means 4 formed in this to the embodiment of drawing 1 . 

[0023] Namely, although the point that the inactive defects of gas accumulation 22 are made 

to be formed in the fuel container 2 is the same as the thing of drawing 1 or drawing 2, the 

pressure regulation means 4 shown in drawing 4 , The pressurizing valve 24 of a manual type 

is formed in the fuel container 2, and optimum dose of fuel liquid 21 was sent out to the fuel 

cell cell 1 in the pressure in said inactive defects of gas accumulation 22 by adjusting either [ 

at least ] said pressurizing valve 24, the valve 31 or the connector 32. 

[0024] It cannot be overemphasized that the example of drawing 4 is the same to the 

embodiment of drawing 2 even if to the embodiment of drawing 1 although. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing Tilt is the perspective view and sectional view of a direct methanol fuel cell 
concerning an embodiment of the invention. 

[Drawing 2Ht is the perspective view and sectional view of a direct methanol fuel cell 
concerning other embodiments of this invention. 

[Drawing 31 It is the perspective view and sectional view of a direct methanol fuel cell 

concerning the example over an embodiment of the invention. 

[Drawing 4] It is the perspective view and sectional view of a direct methanol fuel cell 

concerning other examples over an embodiment of the invention. 

[Description of Notations] 

1 Fuel cell cell 

2 Fuel container 

3 Fuel feeding pipe 

4 Pressure regulation means 
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